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claims as follows: 
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resonance, 
applying a static q 
acquiring a suite 
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\ method for determining a property of a flovoagjfhud by nuclear magnetic 



time; and 
fitting the suite oflhuclear 
the flo 



comprising: 

agnetic field to the flowing fhiid; 
nuclear magnetic resonance measurements, o 



sequence < omprising a spoiling pulse, a wait time, andjjpn 
wherein tit ? suite of nuclear magnetic id easurements ha' 



times of 
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forward m 
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(Original) 
flowing 
length of a 
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from 



lie method of claim 4, wherein the estimatin i is Recording to one selected 



where 77 is the vis 
pipe, AP is the 
and A* is an 



viscosity. 
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the 1 flowing fluid using a pulse 
acquisition pulse sequence, 
r¥ e c liferent values for the wait 



magnetic resonance measurements to a'i brtvjard model for responses of 
fluid to derive a parameter se: ected from a flo^ r sj >ded, longitudinal relaxation 
flowing fluid, and a combination thereof. 



[c2] (Original) lie method of claim 1, wherein the acquisition 
selected fh m a spin-echo pulse sequence 



?he method of claim 1, wherfia the fitting is 
del. 



The method of claim U further 
based on the derived flo^ 



fli id 



comprising 
j speed and a p 
pipe in which the flowing fluid travels. 



and a 



single pujhe. 

I 



1 

pei farmed by inversion of the 



i 

ft 



and n^K— 9 

V 



pre jsure 



expern lentally 



, v is an average speed of Ithe 
drop over the selected 
determined constant. 



length 



1 



,1 

pulse sequence comprises one 



I 



est mating 



ess are 



a viscosity of the 
drop across a selected 



flowing flui< 
of the pip^ 



is the selected length of the 
r 0 is a radius of the pipe, 



i 

!. 
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[c6] (Original) 

flowing fli id based on the derived longit 

flowing flwd 



[c7] (Original) 



n a = 



fhe method of claim 6, wherein the estimating jip a^tording to: 
kT 



LM 
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idanal relaxati 



ii m u 



f(GOR) 



The method of claim 1, fur her comprising 



1 



li 



I i 

the viscosity, k is an empiric; Jly determined p DnStant for the flowing fluid, T 



where 77oi 

is a.temp^ature in Kelvin, is a logarithmic mea^ 

times 
oil ratio. 
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esjiniating a viscosity of the 
tinUs and a gas-oil ratio of the 



I 



of ti i flowing fluid, and/GOR) is 



K method for determining a pjroperty of a floTefdnjj 
comprising: 
rflagnetic field to the flowing fhiid; 

m 



resonance, 
applying a static 

acquiring a suite of nuclear magnetic resonance i^easurements on 



fitting the suite of 
the flowinj 
times of th 



[c9] 



!he method of claim 8, wherei i the longitudin^ -relaxation-investigation pulse 

I I 

one selected from a inversion-recovery puis* sequence and a satUration- 



[clO] 



(Original) 
selected 



oil jhe longitudinal relaxation 
an empirically ftete rmined function of the gas- 



1 



sequence (omprising a longitudinal relaxation investig; 
acquisitior 
different vifclues 



pulse sequence, wherein the 
for a delay time witjbrin 



mclear magnetic resonance measurements to a 
fluid to derive a parameter selected from a fik# 
flowing fluid, and a combination thereof. 



(Original) 
comprises 

recovery piklse sequence. 



! 



th<: 



II 



suite of nucleajr 
the 



! 

lie method of claim 8, wherein the acquisition 



huh 



a spin-echo pulse sequence 



ifluid by nuclear magnetic 



: lowing fluid using a pulse 
tion pulse sequence and an 
etic measurements have 
longitudinal Irelhiation investigation pxdse; 



mi|n< 




model for responses of 
, longitudinal relaxation 



pulse sequence comprises one 



and a single puis e. 
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forward m 
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[cl2J (Original) 
flowing 
length of i 



The method of claim 8, wherein the fitting 
del. 



fur her 



[C13J 



(Original) 
from 



where rj is the visjjosity, v is an average speed ofjthe flowing fluif|, L 

drop over the selected length of the pip& 
experimentally determi&ed constant. 



pipe> AP is the 
and AT is an 



pr : ssure 



[cl4] (Original) 
flowing fhild 
flowing fhild 



[cl5] (Original) 



*7o = 



a rp 



comprising 

i 

speed and a j! 
pipe in which the flowing fluicjl travels. 

ji 



Phe method of claim 12, whe;-ein the es 



The method of claim 8, 
based on the derived flodr 



and 7}**K^- t 

v 



pe "formed by inversion of the 



NO. 547 P. 5 



estimating a viscosity of the 
essure drop across a selected 



gis 



the method of claim 8, further comprising est a&aiiag a viscosity of the 
based on the derived longitudinal relaxatiori times and a gas-oil ratio of the 



according to one selected 



i' 



ai.e 



i& the selected length of the 
r 0 is a radius of the pipe, 



! Tae method of claim 14, wherefn the estimating 



f(GOR) 



Jcl6] (Original) 



applying a static 
acquiring a suite o 



logari 



where t} 0 h the viscosity, k is an empirically 
is a tempe ature m Kelvin, Tijm is a 
times of th|f flowing fluid* and./[GOR) is 
oil ratio. 



go: 



determined 
ithmic mean 
an empirically 



amination in a 



method for monitoring con 
into a formation fluid testing tool using nijclear magnetic 

field to the flowing flu d; 

■ 

"nuclear magnetic resonance neasurements off 
sequence d >mprising a spoiling pulse, a [wait time, and 



>ns 



i$ < ccording to: 



Set 



l: 

int for the flowing fluid, T 
ofjtiie longitudinal relaxation 
ermined function of the gas- 



it ignetic 



E ov i ag fluid being withdrawn 
r* soi laince, comprising: 



r 



he fjLowing fluid using a pulse 
\ toquisition pulse sequence, 
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time; 



[cl71 (Original) 
one selec 
longitudin 
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e suite of nuclear magnetic measurements h^e .lifierent values for the wait 



fittmg the suite oJ nuclear magnetic resonance measurements to a 
the flowifi \ fluid to derive a property of t le flowing fluid 

monitoring a lev* L of contamination in the flowing fluid based! 
flowing fl id. 



[cl81 (Original) 
viscosity. 



[tl9 ) (Presently Amended, Once) A nuclear m* gnetic resonancfe 



a flow pipe incl iding a prepolarization section and an inve itigation section, wherein the 



prepolariz tion section is upstream of the 
a magnet disposed around the flow pipe for 



oscillating 



The method of claim 16, wherein the pro 



srtJ 



The method of claim 16, wheiein the property of the flowing fluid' comprises 

i \ 

1 from a distribution of long tudinal relax^ti^jx tipptes a a logarithmic mean of 

4 

1 relaxation times, and a combination thereof. 



xty 



prepolariz tion section and the investigati on section; ^ 
an aiitenna dispc sed around the flow pipe at the investigation lection for generating an 



magnetic field having a magnetic dipole stibstaptiaUy perpendicular to a 



magnetic lipole of the static magnetic 
resonance \ ignal; and 



a circuitry for con colling generation of the oscill iting magnetic Sold ajld reception of the nuclear 



magnetic : e$onattce signal by the antei n a. wherein th 



havinfi ins ructions for acquiring a suite of nuclear magnitic resonance measurements of 



a flowing fluid using a pulse sequence comprising a spo 



acouisitiot 



pulse sequence . 



[c20] (Presently Cancelled) 



(Presently 
sequence 



\mended, Once) The apparatus 
rises one selected from a 



IMJMIt 



field, and for 



hi 



, NO. 547 P. 6 



I 



foi vfard model for responses of 
and 

the derived property of the 



on 



i 



ap 



of the flowing fluid is a 



aratus, comprising: 



of claim 
-echo pulse 



investigation sebtio 

creating a static} njiagnetic field covering the 



reaving & nuclear magnetic 

i 



cirdUitiy includes a urogram 



wi 



Ibulse. 



a wait time, and an 



pein the acquisition pulse 
incG and a single pulse. 
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[c22] (Original) 
for fitting 
responses 



[c23] (Original) 



forward id >del. 



SCHLUM8ERGER 



Fhe apparatus of claim 20, wherein the progfaln fi dher comprises instructions 
he suite of nuclear magnetic lesonance measurem ents to a forward model for 
of a flowing fluid to deriye a parameter sel sited from a flow speed, 



longitudin 1 relaxation times of the flowing fluid, and a co nb inatiou thereof. 



[C24] (Original) 



The apparatus of claim 22, wherein the 
instructiorifc for estimating a viscosity of the flowing fn|iid 
Speed Or <J 5 derived longitudinal relaxation times. 



[he apparatus of claim 22, wh tfein the fitting i: ; p< * formed by inversion of the 



ins I 



NO. 547 P. 7 



[c25\ (New) A d iclear magnetic resonance 
a flow pipe including a prepolarization 

prepolariz; tion section is upstream of the investigation se$ i 
a magnet disposed around the flow pipe for 

prepolariz* pon section and the investigation 
an antenna disposed around the flow pipe a 



apparatus, comprisit 

ij 

sectipn and an invet itig ation section, wherein the 



oscillating magnetic field having a 
magnetic " 



resonance 
a circuitry for con 
magnetic 



investigate n pulse. 



[c26] (New) The 
selected ; 



ma jnetic 



lipole of the static magnetic 
ignal; and 

; rolling generation of the o 
ssonance signal by the 
having instructions for acquiring a suite 
a flowing ; : uid using a pulse sequence 
pulse sequ : nee and an acquisition pulse 
measurements have different values for 



! 

scilli tfing magnetic fj \ Id and reception of the nuclear 



anterna, wherein the* 



apparatus of claim 25, whereip 
i a spin-echo pulse sequence 



8 

creating a statu 
section; 

the investigation 

dipole stjp 
field, and for 



gram further comprising 
based on the derived flow 



on: 




gnetic field covering die 



I » 

qection for generating an 
itially perpendicular to a 



StUjLl 

receiving a nuclear magnetic 



cifquitry includes a program 
df nuclear magnetic resonance measurements of 
comprising a longflud nal relaxation investigation 

* 

ttye suite of nuclear magnetic 

i 

tpe longitudinal relaxation 



ii 



equence, where ji 
delay time wi fiiin 



the acquisition pul^e sequence comprises one 
md a single pulsL 
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(c27] (New) Th< 
fitting the 
responses 
longitudi 



din 1 



[c28J (New) Th 



forward m )del. 



[C29J (New) Th 
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nei* 



apparatus of claim 25, wherein the program 
suite of nuclear magnetic resonance me 
of a flowing fluid to derive a parameter jj 
relaxation times of the flowing fluid, and a co nb 



apparatus of claim 27, wher sin the fitting is 



-thoi 




pa f armed by inversion of the 



! 

apparatus of claim 27, wherein the programs 
for estimating a viscosity of the flowing ; fluid based on 1 
derived lo: gitudinal relaxation times. 



hrfhier comprising instructions 

* 

th4 derived flow speed or the 
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! comprises instructions for 
£ s to a forward model for 



rted from a flow speed, 
tation thereof. 



i. 
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